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REMARKS 

The Office Action mailed September 19, 2005, has been received and reviewed. Claims 
10-31 are currently pending in the application. Claims 10-31 stand rejected. Applicant has 
amended claim 10. Reconsideration is respectfully requested. 

Double Patenting Rejection Based on U.S. Patent No. 6,576,547 B2 

Claims 10-20 stand rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-32 of U.S. Patent No. 6,576,547 B2. In 
order to avoid further expenses and time delay, Applicant elects to expedite the prosecution of 
the present application by filing a terminal disclaimer to obviate the double patenting rejections 
in compliance with 37 CFR §1.321 (b) and (c). Applicant's filing of the terminal disclaimer 
should not be construed as acquiescence of the Examinees double patenting or obviousness-type 
double patenting rejections. Attached is the terminal disclaimer and accompanying fee. 

Double Patenting Rejection Based on U.S. Patent No. 6,828,228 B2 

Claims 21-31 stand rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-16 of U.S. Patent No. 6,828,228 B2. In 
order to avoid further expenses and time delay, Applicant elects to expedite the prosecution of 
the present application by filing a terminal disclaimer to obviate the double patenting rejections 
in compliance with 37 CFR §1.321 (b) and (c). Applicant's filing of the terminal disclaimer 
should not be construed as acquiescence of the Examiner's double patenting or obviousness-type 
double patenting rejections. Attached is the terminal disclaimer and accompanying fee. 

35 U.S.C. § 102(b) Anticipation Rejections 

Anticipation Rejection Based on U.S. Patent No. 3,577.045 to Engeler 

Claim 10 stands rejected under 35 U.S.C. § 102(b) as being anticipated by Engeler (U.S. 
Patent No. 3,577,045). Applicant respectfully traverses this rejection, as hereinafter set forth. 

A claim is anticipated only if each and every element as set forth in the claim is found, 

either expressly or inherently described, in a single prior art reference. Verdegaal Brothers v. 
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Union Oil Co. of California, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). The identical invention 
must be shown in as complete detail as is contained in the claim. Richardson v. Suzuki Motor 
Co., 9 USPQ2d 1913, 1920 (Fed. Cir. 1989). 

Engeler discloses methods of making transistors including growing an oxide layer and 
depositing a layer of silicon nitride and molybdenum thereon. The structure is patterned and the 
molybdenum is etched and removed. The structure is again patterned and etched and a second 
layer is silicon nitride is deposited. The silicon nitride layer is removed using an etchant 
comprising acetic acid, iodine, nitric acid and HF. (Engeler, col. 7, line 34- col. 8, line 40). 
Applicant respectfully submits that Engeler fails to disclose, either expressly or inherently, every 
element of the presently claimed invention. 

By way of contrast with Engeler, claim 10 of the presently claimed invention recites a 
"method of removing oxide polymer and metal polymer from a contact opening in a dielectric 
layer having an underlying metal-containing layer on a semiconductor substrate, the method 
comprising performing a nitric acid solution dip on the contact opening followed by a phosphoric 
acid solution dip." Support for the amendment can be found throughout the as-filed 
specification, for example, page 6, lines 21-27. Applicant respectfully submits that Engeler fails 
to disclose, either expressly or inherently, "removing oxide polymer and metal polymer from a 
contact opening in a dielectric layer having an underlying metal-containing layer on a 
semiconductor substrate, the method comprising performing a nitric acid solution dip on -the 
contact opening followed by a phosphoric acid solution dip." Instead, Engeler lacks any 
disclosure about applying any solution to a contact opening in a dielectric layer having an 
underlying metal-containing layer. Further, Engeler fails to disclose, either expressly or 
inherently, applying an etchant to an already formed contact opening. Accordingly, Engeler 
cannot anticipate claim 10 of the presently claimed invention and claim 10 is allowable. 
Reconsideration and withdrawal of the rejection is requested. 
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35 U.S.C. § 103(a) Obviousness Rejections 

Obviousness Rejection Based on Applicant admitted prior art in view of U.S. Patent No. 
4,080,619 to Suzuki 

Claims 10-19 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Applicant admitted prior art in view of Suzuki (U.S. Patent No. 4,080,619). Applicant 
respectfully traverses this rejection, as hereinafter set forth. 

M.P.E.P. 706.02(j) sets forth the standard for a Section 103(a) rejection: 

To establish a prima facie case of obviousness, three basic criteria must be met. 
First, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the 
art, to modify the reference or combine reference teachings. Second, there must 
be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations. 
The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be found in the prior art, and not based on 
applicant's disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 
1991). (Emphasis added). 

Suzuki discloses methods of making transistors including providing a structure including 
an original substrate 1 having a N type region thereon 2 and a P type base region 3 selectively 
grown on the N type region 2. (Suzuki, FIG. 3, col. 2, lines 45-53). An N type layer 4 is grown 
deposited and three layers of polycrystalline silicon (22, 23, 24) are deposited thereon. (Engeler, 
col. 4, lines 45, FIG. 3). Openings in the third layer of polycrystalline silicon 24 are formed with 
an etchant of HF, acetic acid and nitric acid. The second layer of polycrystalline silicon 23 is 
then etched with phosphoric acid using the opened third payer 24 as an etching mask. (Engeler, 
col. 4, lines 50-54). Applicant respectfully submits that Suzuki in view of the prior art fails to 
teach or suggest every element of claim 10 of the presently claimed invention. 

By way of contrast with Suzuki, claim 10 of the presently claimed invention recites a 
"method of removing oxide polymer and metal polymer from a contact opening in a dielectric 
layer having an underlying metal-containing layer on a semiconductor substrate, the method 
comprising performing a nitric acid solution dip on the contact opening followed by a phosphoric 
acid solution dip." Applicant respectfully submits that Suzuki fails to teach or suggest 
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"removing oxide polymer and metal polymer from a contact opening in a dielectric layer having 
an underlying metal-containing layer on a semiconductor substrate, the method comprising 
performing a nitric acid solution dip on the contact opening followed by a phosphoric acid 
solution dip." Instead, Suzuki lacks any disclosure about applying any solution to a contact 
opening in a dielectric layer having an underlying metal-containing layer. Further, Suzuki 
utilizes etchants to remove polycrystalline silicon layers. No motivation exists within Suzuki to 
utilize the etchant for any purpose other than to remove polycrystalline silicon layers. Thus, no 
motivation exists in Suzuki to perform a nitric acid dip followed by a phosphoric acid dip on an 
already formed contact opening. Accordingly, Suzuki cannot render claim 10 of the presently 
claimed invention obvious and claim 10 is allowable. Reconsideration and withdrawal of the 
rejection is requested. 

Claims 11-19 are each allowable as depending, either directly or indirectly, from 
allowable claim 10. Reconsideration and withdrawal of the rejection is requested. 

Claims 18 and 19 are further allowable as Suzuki fails to teach or suggest that the 
phosphoric acid dip includes a fluoride-containing component, or that the fluoride-containing 
component includes hydrofluoric acid. 

Obviousness Rejection Based on Applicant admitted prior art in view of JP Publication No. 
05-041485 to Yamada Osamu 

Claims 10-30 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Applicant admitted prior art in view of Yamada Osamu (JP Publication No. 05-041485). 
Applicant respectfully traverses this rejection, as hereinafter set forth. 

Osamu discloses a method of improving reliability of a MOS semiconductor element. 
The method includes covering a substrate surface (except a faulty unit element 15) with a 
protective film 9. (Osamu, Abstract). The silicon substrate is etched with phosphoric acid and 
nitric acid to remove the source electrode 7. (Osamu, paragraph [0012]). Then, the PSG film 51 
on the gate electrode 6 is etched with HF buffer. An etchant comprising nitric acid, HF and 
acetic acid is used to remove the gate electrode 6 and form an opening 10. Id. Applicant 
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respectfully submits that the proposed combination of the Osamu and the prior art fail to teach or 
suggest every element of claim 10 of the presently claimed invention. 

By way of contrast with Osamu, claim 10 of the presently claimed invention recites a 
"method of removing oxide polymer and metal polymer from a contact opening in a dielectric 
layer having an underlying metal-containing layer on a semiconductor substrate, the method 
comprising performing a nitric acid solution dip on the contact opening followed by a phosphoric 
acid solution dip." Applicant respectfully submits that Osamu fails to teach or suggest 
"removing oxide polymer and metal polymer from a contact opening in a dielectric layer having 
an underlying metal-containing layer on a semiconductor substrate, the method comprising 
performing a nitric acid solution dip on the contact opening followed by a phosphoric acid 
solution dip." Instead, Osamu lacks any disclosure about applying any solution to a contact 
opening in a dielectric layer having an underlying metal-containing layer. Further, Osamu fails 
to teach or suggest a nitric acid solution dip followed by a phosphoric acid solution dip as recited 
in claim 10. At best, Osamu discloses a first etchant containing both phosphoric acid and nitric 
acid followed by a nitric acid solution containing etchant. (Osamu, Abstract). Osamu utilizes 
etchants to remove silicon layers and the gate electrode. No motivation exists within Osamu to 
utilize the etchant for any purpose other than to remove silicon layers and the gate electrode. 
Thus, no motivation exists in Osamu to perform a nitric acid dip followed by a phosphoric acid 
dip on an already formed contact opening. Accordingly, Osamu cannot render claim 10 of the 
presently claimed invention obvious and claim 10 is allowable. Reconsideration and withdrawal 
of the rejection is requested. 

Claims 11-20 are each allowable as depending, either directly or indirectly, from 
allowable claim 10. Reconsideration and withdrawal of the rejection is requested. 

Claims 18 -20 are further allowable as Osamu fails to teach or suggest that the phosphoric 
acid dip includes a fluoride-containing component, or that the fluoride-containing component 
includes hydrofluoric acid or ammonium fluoride. At best, Osamu discloses a separate HF etch 
or a second etch wherein the second nitric acid containing solution includes hydrofluoric acid. 
(Osamu, Abstract). 
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By way of contrast with Osamu, independent claim 21 of the presently claimed invention 
recites a "method of fabricating a via in a dielectric layer and an underlying barrier layer for a 
semiconductor device, comprising: forming a partial via in the dielectric layer to expose at least 
portion of the barrier layer; cleaning the partial via with a phosphoric acid-containing solution; 
etching the barrier layer after the cleaning to form a full via having a metal containing trace on a 
bottom surface thereof; and applying a nitric-acid containing solution to the full via." Applicant 
respectfully submits that the proposed combination of Osamu and the prior art fails to teach or 
suggest every element of claim 21 of the presently claimed invention. 

The proposed combination fails to teach or suggest "forming a partial via in the dielectric 
layer to expose at least portion of the barrier layer; cleaning the partial via with a phosphoric 
acid-containing solution." The admitted art does not teach or suggest cleaning a partial via, but 
only that the full via may be cleaned with phosphoric acid. Specification, page 4, lines 10-15. 
Osamu lacks any teaching or suggestion that phosphoric acid may be used to clean a partial via 
exposing at least a portion of a barrier layer. Instead, Osamu discloses a solution containing both 
phosphoric acid and nitric acid to etch a substrate, not to clean an existing via. Mixtures of 
phosphoric acid and nitric acid are insufficient to remove metal polymer. (Specification, page 8, 
lines 4-5). Further, the proposed combination fails to teach or suggest "etching the barrier layer 
after the cleaning to form a full via having a metal containing trace on a bottom surface thereof; 
and applying a nitric-acid containing solution to the full via." Instead, Osamu fails to disclose 
any cleaning after forming opening 10 and discloses a nitric-acid containing solution to remove 
gate electrode 6. (Osamu, paragraph [0012]). The proposed combination lacks any teaching or 
suggestion of applying a phosphoric acid containing solution to a partial via, etching the partial 
via to form a full via and applying a nitric acid containing solution to the full via. No motivation 
exists in either the prior art or Osamu applying a phosphoric acid containing solution to a partial 
via, etching the partial via to form a full via and applying a nitric acid containing solution to the 
formed, full via. Accordingly, Osamu and the prior art cannot render claim 21 of the presently 
claimed invention obvious and claim 21 is allowable. Reconsideration and withdrawal of the 
rejection is requested. 
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Claims 22-31 are each allowable as depending, either directly or indirectly, from 
allowable claim 21. Reconsideration and withdrawal of the rejection is requested. 

Claims 29 -31 are further allowable as Osamu fails to teach or suggest that the 
phosphoric acid dip includes a fluoride-containing component, or that the fluoride-containing 
component includes hydrofluoric acid or ammonium fluoride. At best, Osamu discloses a 
separate HF etch or a second etch wherein the second nitric acid containing solution includes 
hydrofluoric acid. (Osamu, Abstract). 



The amendments to the claims above should be entered by the Examiner because the 
amendments are supported by the as-filed specification and drawings and do not add any new 
matter to the application. 



Claims 10-31 are believed to be in condition for allowance, and an early notice thereof is 
respectfully solicited. Should the Examiner determine that additional issues remain which might 
be resolved by a telephone conference, she is respectfully invited to contact Applicant's 
undersigned attorney. 



ENTRY OF AMENDMENTS 



CONCLUSION 



Respectfully submitted, 



Knsta Weber Powell 
Registration No. 47,867 
Attorney for Applicant 

TraskBritt 

P.O. Box 2550 

Salt Lake City, Utah 841 10-2550 
Telephone: 801-532-1922 
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